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^t" (57) Abstract: A FePt magnetic thin film, characterized in that it has an atomic composition represented by the following formula: 
S FeJ^oo-x wherein 19 < x < 52; and a method for preparing the FePt magnetic thin film. The FePt magnetic thin film is novel, can 
^ be formed at a lowered temperature, and further, has perpendicular magnetic anisotropy. 

^ *u L^tais«fts^tt*^s»iLi>FePtai4SiSi:^a)Siii^t-r*o 
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m m m 

zommomm^ ii*«wtt*tt« FePt smfsi&t-e©^ 

id H*T 3 © T? & § o 

&(Ku=7.0xl07erg/cc) ftWf* L10#tiiFePt gH'JUr^k^ ^/it-TX 

FePt «ai^«-tCDWVi--«l«a»^tt«fcO«5tUT©«3fe'bfe 
£ 0 FePt »Nd^ Sn*&£©*±««5£Jfc«l'T:, Sttt^i^fi 

c©*»^*te«kD*«»tt##fc^*- i-^FePt 
T?«tSiP7nS*©&3SJ&*»S<*FePt ^©^©©flBlfS^te^ffll^ttfcRlft 

1R*S©X A ft «#*T 5H7y^TUAU->XfAI©^>^i: 
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ici; o^^bfe FePt rn&ft* -e©f^«aaic*viT*iiic#fi£*r*a 
5oox;&je*si«fi:/n-fe;*j&t&3Sfcfcs. si&a 

^jfcfe©^<#:£K:fc^*ttl&JS<D Fe 50 Pt 50 * £fcteFe-rich©it&j£ 

lio mn^n^ FePt itm^^M'&^f h\z^vx^ 

^MSflPXlR 1 : M. Watanabe, M. Homma and T. Masumoto, Trans. 

J. Magn. Magn. Mater. 177, 1231 (1998)). 
2 : Y. K. Takahashi, M. Ohnuma, and K. Hono, Jpn. 
J. Appl. Phys. 40, L367 (2001) 
ftff-Xffi 1 : «rW 2003-99920 
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Fe x Pt ! oo-i 

(19<x<52) 

W-T^ 21 fc £*T* JtfB© FePt ltt»H$lftt5„ 

TVi«21i:&«f*t*r* FePt I4fctt, TiltlTO 

^^^P^cfc^*^M©"5^© 1 a*^:«2 S^JiiCcfc^^S^^b 
TriERStlTVi« FePt Eg'&|£ig£, 3g5K:te, ffM^. 

FePt ttttffJBI^. m6fcfct, Mtf, Fe, 
Ag, Nk Co 43J;tf Cr ©5 5© 1 fflSifckJ 2 «£A_ta> SfrSJlt, Au, 

pu ss^r* cu ©s%© im&tci&2m£k±fr*>f3L2>mL\z&*)mm'£ 

nt^S21tS#itit§ FePt IttllfflMS. 
^UT, E©ffiH©589m, »7Ktt, ELL© FePt »tt»BI©»5ft 

SfJg&fSttfcSKfc.iaSE 240 < C-500 < C©$SH-eXAy ^Jfcjftt* 3 £ <h 
Sr#mtTS FePt ««i*MII©«3B:#JS&, S8fctt, i&gg 300t:£*-FT 
XAy^mrt^tn FePt «ttatfj|©«$fi:&Ss&£m- 

eA_h©t^o©^©mm©^0j«, ^?gt(a5tit©^f &nfc 

0 FePt fl&W^SSlc, MJ&£Fe 50 Pt 50 (at. %) ©te^Si&m 
T&fc)^ £©ffi«©3fi9!*T?«, FePt ©««Hb©3fij£ 
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■te®.&mm<D FePt mm<Dj&m&»sm£v. FePt mWk<Dmm&&®i&?3i 
<, mm&T<Dmnmiz&\,*x% Lio^B^FePt ^^m^smtvx^ 

\z~mmm,mjj &*^~rz> no mm FePt mm&mwrz>z\£.\z£r)j& 

5bLTViS„ feM<D&UW:&&£!tVX. FePt *B©mj&£^fb$-#3f£ 
- tt©$H£&#&fccfcD, gBlRjfrJfPStifc L10 mm. FePt ^lU^^^m^ 

0 1 teU^USM 1 ©FePt^moX^IUSt/1^ — >^tfc0t^5, 

BI3«> ^IS^J3 fc43tf£ FePt Ml®, af)fl£ c 59 PS, 

c/a (H&JtK illU^S. ^a;^^a^i^«^^:Ku 

h 5 hjbm 5 fc^w-* FePt mm<omit&m^^vftmx 

H6tt, ^JSM6 Jc^tt^ Fe 88 Pt a2 #K©Xii6l3^,r^->Sj*b 
H7H, HifsM 7 te&frS Fe 38 Pt 62 ^o^-fbft^^^bfeS-efe 

B8ii mmns \z&ii%> ?e 38 ?t 62 mm<DXMm$TK?—>&^is 

BUS, ^IjfiMl 0fc33tt£ Ku 
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012a, mmmi i\z&vzmfc<Dmm&i&&&^vitmx&Zo 

st\ z.<D\&m<D5zmz%>tf%> FePt ^tt^mico^T«, m*— * 
in^fes ife-raM^^STS s . ^<Dfc®. FePt m<o&&u 

m^lt) ^Fe^tjoo-,"^ 19<x<52 ft S^tMSTfeS. 
M&tK 100nm©MJ¥£&^£-trr 

mm±\zmm2ft%> FePt ^^^^^^^#^§^66^^, ^ 
^ ^ ip] § Mif-r ^> 2i i m t $ n ^> ^ , ztmmm^Mu & m$i~t 
z. £7?&%tzT$MLf3LZ a m4t&%m&mmzm\ft-2i*z>\z\'Z Mgo (ood 

<DUfr\Z NaCl (OOlKGaAs (001) & bT#*f £ tl 

Tfc. MgO *rc«ZnO^©i^^#l(DT^»^^.n^«mo^®icS[|gt- 
£ £ <h J: D SB faMffltf&% h. U Z> „ 

z\(Dm^<Dmm\z3=i^Tte. ¥e?tmm<Dj$mzmvT\%, mm. -^v 
T^(Dmn±\zmmzn%mfc%^^<Dm<D%Mfr*>f3L2>Ti&m(Dm 

FePt m<Dm\%mffl&&z£Mm<£(Dfem<Dm& i b^m-znz>o z<omm<D 
mw\z&^xtt^ zo&?tzm&fr*>. mm affmz\z%Lm&mu&rz. 

teM&m<D5%<Dim&frfe2m&±\z£2>mm&ifri'T FePt &&& 
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m * f&mir zl 1 *> £ n & . 

£©:||^©f£Jifci¥Jl£fc«#JST«i:V^ ItJlJ^ Fe, Ag, Ni, Co 
Cr 05^OlS*fc«21£Jl±)5^^«I (nnsj'-Hlt 
frSCfctfT**) An, Pt, Cu ©5-5©li*^2l^ 

V>5 £ £#«k 9#»&#fBfc LT#*Sn*. 5/— FJgfco^Tte, 0. 2 
2nm ©HIJSt^ Ay7 7-lfc'3Vittt, 5~50nm©BIJ* 

o i@r v^sflflg* «fc tf**feM*«»2rtt## 5 n§ 2i * n 

fe-feSAu EU:©£5fcTJfiJi©E*m&TLfe&3S^«&V>. FePt 
fi0*JMftO«Afr&« fi^«i*tt*RSt*ct?, FePt SIM© 

mmmw&BSMfzti&o it &monn&nz%^vit&5\£. 

Fi^/ty 77-ii^3Tll«ffl^fe< MgO (001) SMS & 
«&±© FePt JBteSBftfMfPStU Pt U y SHBI&JSflMRfcfcViT 240"C 
~500 < C©iam«BHT^IiJ^^iiff-rSo E©IR©El*IfW»©;fc«>fc* 
fcfcAWr»*tett Ar (T;Vrf» #XJBE£ 3 mTorr~40mTorr ©l§B 

£©ffi!i©^91© FePt ttttflltti:* fc*fcJfc^TJ:DttV»*flnr© 

FePt jfc«ll$fc$3V>'r, jHifi*±tf* 
* 75: ^7j& S M%L T % Tc & IZ. » 25 S © M © 3£«i&fle S fc 

^•©fefetC^S^MS^ 240X3 500^©^^^ ITfiSclltS^ 
300 , CKT"C©«»'&^Wtft»:Cl t*Jd©ffi«©589a©«*: 
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j£z.~c-> z.<Dmm<D¥&m<D FePt *iR©4#m#£;fr£nscfcfcfcs. 
~rf3it>*>, pt u y^-mm.^mm\z^x. r%)V2m& o "bfi^'j- 
um iz*^-tz> FePt m.m&&mm<D&iML&&&~*i& t^^^tts 

<^JiM 1 > 

3fj£JI&ft lX10-9Torr &T© UHV # J&v^* h n >X/V.y U >^ 
mm&m V>> MgO (OOl) 3MgH««t-tK Ar lmTorr T Fe H » 

tin, Pt Ay77-lfe 40ni***CJ«b, 300TC 
tUt Ar tfXJE 5mTorr T? 18nm ©BWS'ex/W M 1 

#£tl7li FePt mm<DX&myrrt*-> : £^fc%<DX*&2>* Fe x Pt 100 
. x «tt, X = 68(a), 62(b), 52(c), 45(d), 38(e), 34(f), 30(g), 19(h) 
©a«iJioTV»5. (OOn) ©@»ft!-^®**«MT?#*2: t^S, 
MgO(001)S«-tfc FePt JB2>* MgO (001) //FePt (001) ©;fr&|i3#£i#o T 
UftUt^SC fcjtfto***. f^T©^© FePt #KKl*ViT FePt ffi 
©S*fil#*nr** (002):fc<fctf (004)IsI#Ttf-^<h, A*y77-1© 
Pt (002) (004) tf-^5&tmS!i^nS.x<45 © FePt WKfcfcHT, 

FePt ©jffl»^R»j»*T?*S (001) :fc«k£M003)!3tf 11 
LlO^it© FePt «U^^#?.nTV^ £ £#?MB3ft*. 
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x =38 © FePt fil^^tiraMOlWMt)^t < tz 0 > 

mmfc&m%mnvT^2>zzimt>fr2> 0 fc^mmm.f&x&2> Fe 50 pt 
50 nmxnn^KMm^mm^nr> >fb#*^m^© FePt mm\z& 
^xu mx:t^?muMm\%Mmfc&?zizfe&^m.mx&2>z:htf 
b^u&^s FePt vt-iichwiz-rz-tzL txm 

MfctfMft 300^3 ©^i&^fc&ViTfc L10 ^liJ«3t^#e>tlTV^ 
{SMTH. 19<x<52 ©MJ&^TFePt ©gUMb^ 

jiff -r & £ £ &w % & t & o fee 

<#US#I 2 > 

1 t l^illc LT.MgO (001) ^^^S^±t-Fe HIS 1 nnu 
Pt;t^^T-S : £40ni^MT^Mb^©m^Mm300 < C^bTFePt 

)i£ 18nm ODM^T^Mbfco EI 2 fcte, HSOlIft^l^^i^I 
Sffi:£ftl£^bfc^bffii&£^bfcfc©^&£o Fe x Pt 10 o-x*Bte:> x 
= 52(a), 45(b), 38(c), 34 (d) , 30 (e) , 19 (f) (DUf&hte-o TV^. x 

=52 © FePt mm\%mmftj5\%&M4tmw,mii?3i-oT^&&> *&wp 

Z> 0 x =38 © FePt ^M©M®l*I^l^i:l^®Sil:^rR]©^t;ffl^{-J:o 
Tffl*n^:^^&#mbfc^r 0 a^,^ft^^cKu^.l, 8Xl07erg/cc 

£^n\z.^-&m.x%>-Dfz.o i9<x<52 <Dffi.f&mmz$$^x. isii 
^i^jc-fft^mm^#^^t-^ FePt mmtf-&&fsmx&z>z.zi*wt> 

®3t'«. HWill tl^aiCbT, MgO(001)m^r a S^±^ Fe 
FJlSrlnnu Pt 7 40nm glt^L, -^-©^SM^ 

300^ £: IT 18nm©$i;rrj&$lbfcFe x Pt x 0 0 -x*B© a# £. c fttft©® 
r^Pi, ^-©efftfc a$fi©$ftjfcc /a, ^lU^S, J3£tf££^l?&^#'B: 
^2&Ku©mJ&^'&£^bfc» x* 38 £T?itiJD£i2r£££T, c®© 
WfiMte^fifc^t^ ^-©^ 38^x^68 ©fgBTte— ^©lit^o 
TV^, a@©®f^RI« 38^x©^ffiT-£liI£ toT^D, x 
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« 

^38 \z3z>^TteM'J>VT^2>o c/ a ^ 5 ttiSft^ OSOgftSffflii 
fSC c/a0t«x = 38 \Z.£> V>TS/httT?& 3 0.955 

<HJSM4> 

B4fc«, mmmi tmmzvx, Mgo(oon$M&i&a£«±K: Fe 
^©ts»g 300^ tvx ismsi<Dmmx^mvrcve 3a ?t 62 mm(Dx 

mmffirt? — >&7Tzl>fco A*<y7 7-ISAu, AuPt, 43j;tfPt£S& 

FePt mvm&Tfcmmx&z (ood & zzt (003) mwif- ^ £§88?£fi 
7 ^ i:"e,Lio FePt mm&&mm 

<mmm 5 > 

H5ic«, nmmi tmmtzvx, Mgo(ooi)#^^s^Jt(c Fe 

HB^ lnm. Ay 7y-B« 40nm iSt^Il, ^O^S^M^ 300^: 
tLT 18nm0DMffT^mbfeFePt ^^©^^ffill^^Urco A?t7t 
-JBttAu, AuPt, &£tfPt £^IRb7c:o Fe x Pt 100 _ x ©mJ^«x = 38 * 
fcte52£Ufc„ H-fftO/ty !7t— JB£JBV>fc»^fc:fcV>T, Fe 38 Pt 

nafSS«^CS^rtt^iRtt, Fe 52 Pt 48 lfM©^nJ:D *>*#&liii£& 
oT^5:t»5. FePt £©te^7>:7^ y h#*Pt ,£9 

All ^y77-gtbTlKUfcS^ TifiJia>S©jB©IMB 
te«fc?KPt ©Ay 7 7 -I^I Vifci^ i D fe^f ^IliSM^ 

<^1«6> 

06fcte, **«ltra»l:UT, MgO(001)J|MSfta£«Jbte Fe is— 
H ® 1 nm. Pt Ay77-lS 40nm MT^Ib, j e<E>^g|£i&^ 
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?->&7FVfc 0 FePt m<Dmm t te9nm^S> 54nm £^ft;$i*;fco V>f 

nommizte^Th, FePt fficDfitt^Ewanra* (001)^^^(003) 
m«fii-^^«»i^ns2:i^6,Lio«5S*wr* FePt mm&&mm 
r#&tit^5. £fcistj*©i»jnfc«fc?) Lio«ai*aSKijBH"r*t:-^ 
mmnfiwinvTKz z.£.&*>* ^vmrnmon^ FePt iTO&nt 

<mmm7> 

m7\zfe, mmmi ^mwzvx, Mgo(ooi)^jigs*«±Ki Fe 

Hjf^lnm, Pt A*y7 7-IS 40nm ^ST^cIt, fOtSM^ 

aoor^UTi^j* t ^agfls^-erT^uibfc Fe 38 pt 62 S£jgi©a<ffcsm£ 

mTo FePt JB<DM;P t « 9 nm S 54nm £&4fr£l£fr<, ^~fn<D FePt 

$gmmm.m-%®.&i%tavT^z> mens. 
<mi£M 8 > 

S8fC«, Hft&ftl l t^ilCbt, MgO(001)#*gS36*R-tfc-Fe 5^— 
FJBSlnni, Au /t^7 7-IS 40nm ^iiTj&Blb. ^(D&mUM.m 
240 < C<h 300*0 tUT 18nm ©BtffTfricJRbfc Fe 3 8 Pt 6 2 ??^© XifcimSr 
A^ — >^^bfcc g^Mg 240*000 Fe 38 Pt 62 ^fm©X|||HlfffA^ — 

>^&>FePt ffloje^st**-?** (ooi)43j:^(oo3) mffitz—z&m 
<nffiM9> 

MgO(001)¥«fSS«Kl^b, Ar #7>BE 5 mTorr. i&g 300 < COD f £#T 
D>X/ty^U FePt BWk& 18nm **T?ISllcj*RU&. 
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00 _ x £33V>T, x = 52 Ofb^»»firicK x =38 (#fls#*!&il&j£) <D 
MgO (001) M±t^lbfc FePt FePt (OOn) !3#tE — 

MfifcttiEcCD Fe 5 2 Pt 4 8 IITH, Wffite FePt (001) *5<ktf (003) m&^BL 

Mm*mm-?2>z.£&-e%'f* mmfctimn utv^vi. b^b^^*e> 
fcmm&mwr s z t,-mx%, lio mMimm^m^nx^^ z 

I^tiflfc^^^lfeit^S. Fe 52 Pt 4 8^^te> ^® 
3 Fe 38 Pt 62 i^£lT«, Ku=2. 7xi07erg/cc iV^^^^^Ii:^^^ 

fc.MgO (001) 3£*gilX&±fci FePt »<D@aFRlS!l^«rfT-5 D,Fe x Pt 
100 - x (iiiat. %) t? 19<x<52 CD Pt U y^MI&J&mmz&teX. 240 

~500t:cDiamt6H"e^iijit;^jifff s z.t&t>fr%>o £® tib- 
ial*! fS!l$P£:fT 5fca£>fc, J&^l*© Ar #Xffi&3mTorr £> 40mTorr 
£ 21 £ *W * U 21 £ mm £ tlT V>§ „ 

<nmm io> 

zn<E>nm\z~D^T. ^^m^^mmiz-o^x^fivrco m 11 «^ 

coM^S^bfe 5 foco-es5oT> Pt U y^M©if£.J&^^& ; 5 Fe 38 Pt 62 
iiftt, fe¥?F&'er<D±%13LTmm$:m^Z>Z.2i\z&X). 

Fe 52 Pt 48 ^mT«, Slt^^;^^tt^#5rc8e>©«3i^T*®«hcD^ 
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<mmm n> 

MgO(001)S^iC, UHV -^#*YU>7,nyd7\Z&r>, Ar#XJE5 
mTorr, mm 30(TC (DgkftTlZ, Fe 3/— (lnm), PtAy7 7-I 
(40nm) FePt ftllJl (18nni) #© 

61ii:b, #*©»^©«fc©aa^#tt&f*fl^;fc. 
F e X P t ! o o_ x : x =30, 34, 38, 45, 52, 62 
M 12 £© Pt A , y7 7-i$lVifcfifi^ FePt 

&»2rte&^rLTV*& ?e 3a ?t S2 mm(D Tc « 320"CT!&a. £nte> it 

# * ift & j& © n ;v ^ ia ^ fc & t m & £ n t v> § tc = 480 *c 

(Phys. Z., 36 (1935) 544) iUtj^IT^^. ZLtUzV. PtUy^HH© 

v^au-ia«*^r*r* FePt aan«&^i»«i39««aT?'&*T**c l t39« 

0 13 Kt, Pt yy — m&m^fr&m.&!&?e?t Ml© Feil 
(at. %) fclfe#bfc^ra.U— Sfl! Tc ©^fb^Ufct)©^^., 

xmm$rK*->£ x> ^F«flH(iaT?** sn« x =62 ©k»t? 

fit, Tc ©fi^^SfflffiOXitffi (ASM, International, USA, (1995), 
p-371) <h — 11T^§. ^#MtSrm^#i£TfeSx=52 £il!l*B© 
Tc t^SUffi© Tc ©^HaSt^T^O, +^tcMUflS^5iff UTVi 
&V>;i<i:/^:b#>£o x=38 te&V^T, £IM*B©:£itK4ii£ StS— tt§ 
Tc <D«*#£nTViSo 

ll^ttStta FePt ltm^*i^$nSo ^IB#«l#:tbT©liMiC 
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1. 

Fe x Pt ! o o-x 
(19<x<52) 

-emt>-zn2> zt&mmhirz FePt &&«ir. 

2 . 100nm*«©«JPT? L10 *HS Z. t $!HSlit5it« 1 

©FePtSSttfiM. 

ZL t it^i^ 1 2 © FePt itil. 

±fc«kS»»*^bT^I«SnTViSBI^ 3 © FePt Ittfl. 

5 . mm&* ^M^fcfci^JlT'&S 21 1 $#ftt5»^4 © FePt 
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